Résumé -Quatre échantillons d'"acier austénitique type 316 contenant entre 300 et 3000 ppm de carbone ont été analyses par huit laboratoires (trois en Allemagne, cinq en France). Les résultats montrent qu'une concentration de 0,2. % en poids de carbone peut être déterminée avec une précision relative meilleure que +10 %, et que la limite de détection expérimentale du carbone dans un tel acier est d'environ 300 ppm.
Abstract -Four specimens of 316 austenitic stainless steel with carbon contents between 300 to 3000 ppm have been analysed by eight laboratories: three in Germany and five in France. The results show that a carbon concentration of 0.2 wt^ can be determined with a precision of better than +10 % relative and that the experimental limit of detection for carbon in such a steel is about 300 ppm.
I -INTRODUCTION
Because the Mn2L£, the Cr2Lo<: and the Ni3Lo(. X-ray lines interfere with the CK line /1/, the analysis of carbon in stainless steel represents one of the most difficult problems facing the electron microanalyst. In recent years there has been much debate about the limit of detection for carbon in such steel and the precision with which this element can be measured. To clarify the situation, a group of European microanalysts attending an ANRT meeting at Karlsruhe in 1981 decided to carry out a "round robin test".
Benoit (6), P. Billou (6), G. Blanc (7), M. Grange (7) Four specimens of 316 a u s t e n i t i c s t a i n l e s s s t e e l (~r , 16.3 w t % ; N i , 14.0 wt%) w i t h homogeneous carbon c o n t e n t s r a n g i n g from 300 t o 3000 ppm were a n a l y s e d i n e i g h t l a b o r a t o r i e s : t h r e e i n Germany and f i v e i n France. The specimens were mounted t o g e t h e r i n a Bi-Sn a l l o y . A f i f t h specimen c o n t a i n i n g 70 ppm carbon was i n c l u d e d f o r t h e d e t e r m i n a t i o n o f t h e X-ray background.
The l a b o r a t o r i e s were i n s t r u c t e d n o t t o u s e diamond p a s t e o r e t h a n o l when r e f u r b i s h i n g t h e specimens. The a n a l y t i c a l c o n d i t i o n s were n o t d i c t a t e d . It i s seen from tab18 1 t h a t t~o d i f f e r e n t i n s t r u m e n t s were used (X-ray t a k e -o f f a n g l e , 18
and 40 ) and t h a t a c c e l e r a t i o n v o l t a g e s o f 10 12 and 15 kV were employed w i t h beam c u r r e n t s between 30 and 306 nA. To d e c r e a s e carbon c o n t a m i n a t i o n a l l the l a b o r a t o r i e s used a c o l d t r a p .
I n two c a s e s (Labs. A and H ! t h e c o l d t r a p was used i n c o n j u n c t i o n with a micro-leak d e v i c e and i n two o t h e r s (Labs. F and G) i t was employed t o g e t h e r with a r e f r i g e r a t e d b a f f l e above t h e d i f f u s i o n pump. G e n e r a l l y , a diamond s t a n d a r d was favoured, b u t one l a b o r a t o r y chose C r C and t h r e e employed c a l i b r a t i o n curves. 
S i x o f t h e seven l a g a r g t o r i e s t h a t worked w i t h a s t a n d a r d used t h e c o r r e c t i o n procedure o f Ruste /2/ with t h e a b s o r p t i o n c o e f f i c i e n t s ( t a b l e 2 ) given by Ruste and h i s co-workers /I-3/,

The d i f f e r e n c e between t h e measured and t r u e carbon c o n c e n t r a t i o n s a r e shown i n f i g . 1. It i s s e e n t h a t t h e h i g h e r t h e carbon c o n t e n t o f t h e specimen, t h e s m a l l e r i s t h e s c a t t e r i n t h e r e s u l t s from t h e d i f f e r e n t l a b o r a t o r i e s .
Nearly a l l t h e l a b o r a t o r i e s were a b l e t o measure 0.2 w t % carbon with a p r e c i s i o n o f b e t t e r t h a n 10 % r e l a t i v e .
Where a c a l i b r a t i o n curve was employed i n s t e a d o f a s t a n d a r d , t h e r e was l i t t l e d i f f e r e n c e i n t h e p r e c i s i o n . Moreover, t h e u s e o f a supplementary a n t i c o n t a m i n a t i o n d e v i c e (oxygen j e t o r r e f r i g e r a t e d b a f f l e ) d i d n o t s i g n i f i c a n t l y improve t h e p r e c i s i o n o f t h e r e s u l t s ( c f . f i g , 1 and t a b l e 1).
A s t o t h e a n a l y t i c a l p a r a m e t e r s ( a c c e l e ra t i o n p o t e n t i a l , beam c u r r e n t , c o u n t i n g t i m e , e t c . ) t h e i r e f f e c t s on p r e c i s i o n could n o t be a s c e r t a i n e d . Fig. 1 -D i f f e r e n c e between t h e measured and t r u e carbon c o n c e n t r a t i o n s .
The r e s u l t s f o r 300 pprn carbon ( f i g . 1 ) show a l a r g e s c a t t e r i n d i c a ti n g t h a t t h i s c o n c e n t r a t i o n i s c l o s e t o t h e l i m i t of d e t e c t i o n . I n t a b l e 3 t h e r e p o r t e d v a l u e s f o r t h e l i m i t o f d e t e c t i o n a r e compared vrith c a l c u l a t e d v a l u e s o b t a i n e d w i t h t h e e q u a t i o n s o f B i r k s /4/ and T i x i e r /5/.
The r e p o r t e d v a l u e s range from 200 t o 450 ppm, whereas t h e c a l c u l a t e d v a l u e s cover 90-990 ppm.
The l a t t e r r a n g e i s given by t h e e q u a t i o n o f B i r k s /4/.
T i x i e r ' s e q u a t i o n /5/ g i v e s a narrower r a n g e o f 110 -540 pprn v~h i c h i s i n b e t t e r agreement w i t h t h e spread o f t h e r e p o r t e d v a l u e s .
V -CONCLUSIONS 1. \!#%en t h e carbon c o n c e n t r a t i o n o f an a u s t e n i t i c s t a i n l e s s s t e e l exceeds 1000 ppm, i t s a n a l y s i s by EPMA can be c a r r i e d o u t w i t h c o n f i d e n c e , provided t h a t t h e recommendations i n t h e l i t e r a t u r e a r e followed.
2. A carbon c o n c e n t r a t i o n o f 2000 pprn can be d-etermined vaith a p r e c i s i o n o f b e t t e r t h a n 10 % r e l a t i v e . 
3, The p r e c i s i o n o b t a i n e d w i t h a c a l i b r a t i o n c u r v e i s s i m i l a r t o t h a t o b t a i n e d w i t h a s t a n d a r d .
With s h o r t c o u n t i n g t i m e s ( 4 5 min.)
, t h e p r e c i s i o n i s n o t s i g n i f ic a n t l y improved by t h e u s e o f supplementary a n t i c o n t a m i n a t i o n d e v i c e s .
5. The v a l u e o f t h e c a l c u l a t e d l i m i t o f d e t e c t i o n i s t o a l a r g e d e g r e e dependent on t h e e x p r e s s i o n chosen and horn t h i s i s used,
6
. The e x p e r i m e n t a l l i m i t of d e t e c t i o n f o r carbon i n a n a u s t e n i t i c s t a i n l e s s s t e e l i s about 300 ppm.
